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Current DRBC Regulations

Article: 3 \Water Quality: Standards

- Nerambient or effllent reguirements elther
pasinwide or for Individual Zenes.

- Anti-degracdation Existing \Water Quality
Parameters (Zones 1A to 1E):

Ammonia and Ammoniun — means; range hetween
15 e 41 ug/L frem; iHanceck, NY: 1o Delaware
Water Gap.

Ammonia — meadians range between <50 and 50
ug/L firom Poertland, PA to Trenton, NJ.




Current DRBC Regulations

Article 4 Application of Standards

. Section 4.30.5 — Other Substances In; Effluents

In nen-tidal waters, not terexceed a S0 day.
average ofi 20mg/L as nitregen.

I tidal waters, not torexceed a 30/ day average ofi
35 mg/L as nitrogen.




Technical Background

Ammoenia IRl agueous, selutiens exists as twe
ferms:

= N5z 0 tUn-ienized ammonias and
= NIH, - ammoniumrion

x e proportien eff each depends on the piH anad
equilivrum: censtant K WhRICHIIS dependent en

LEMpPEKature:
AmImoenia Speciatien alse depends; on IoRIc
strength, Ut I fireshwater, this effect Is
much smaller than pHand temperature anad
Was: not considered In developing the criteria.




Technical Background
pHI Dependence

s Considerable evidence: indicates that the effects of
pHIeR ammonia texicity’ Is due ter the JeInt texicity
Off Un-Iionized ammonia and the ammoeniun Ion.

a At very high and Iew: pHs;, pH cani affect
membrane filiction and ether physielegical

PrECESSES that could alter ammoenia teXICILy.

Nemperature Dependence

s e effiect ofi temperature on the: joint toxicity: of
ammonia IS net strengly Indicative off jeInt toxIcity,
and was therefore not used to adjust the acute
criterion. However, Invertebrate acute toxicity
does decrease at lewer temperatures.




Figure 4.
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The effect of temperature on normalized acute ammonia toxicity in terms of total
ammonia. Data were normalized by dividing measured LC50s by regression
estimates of LC50s at 20°C for individual datasets for Figure 2 (top plot) and
Figure 3 (bottom plot).
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Temperature Dependence of Acute Ammonia Toxicity
to Invertebrate Organisms from Arthur et al. (1987).
(Solid line denotes species slope; Dotted line denotes pooled slope)
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Technical Background

Temperature Dependence (cont.)

s [[here IS little data en the relatienship; of
temperature torchronic texicity, In fish, and no data
O the relatienship N Invertenrates.

a Data that 1s availakle shews: the opposite

relatienship te temperature: cempared ter acuie
texicIty. (I.e., toxicity IS greater at Iower
temperatures; for Chrenic toxicity.

= Because the most Ssensitive Species fior chrenic
effiects| IS the amphipoa Ayalel//a, the: Chrenic
criterien Will vary according to the invertebrate
chronic texicity : temperature relationship.




Figure 5. The effect of temperature on chronic ammonia lethality to fathead minnows in
terms of total ammonia (DeGraeve et al. 1987). Symbols denote LC20s and 95%
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confidence limits and lines denote linear regressions of log LC versus

temperature. Figure on left is for estimated LC50s at test pH and figure on

right is for LC50s adjusted to pH=7.5 based on pooled relationship of

chronic toxicity to pH.
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Eederal/State Acute Criteria Comparnsens

Class Criteria Value at
(mg/L) pH=7.5

Salmonids. | CMC =0.275/1+10-2%4P% 13.3
Present + 39 .0/1+10PH-7-204)

Salmonids | CMC =0.411/1+ 10Y-2°4PH | 199
Not Present | 4 58 4/1+10®PH7-204)

Salmonids | CMC =0,275/1+107-2%4P%) 13,3
Present + 30.0/1 41 0krH=7-204)

Salmonids  |CMC =0.411/1+ 10U7-2%4PH) 1 199
Not Present | 4 58 4/1+10®H-7-204)




Eederal/State Acute Criteria Comparnsens

Agency

Class

Criteria
(mg7/L)

\VValue at
Temp=20

N

(Un-1onized)

Troult
pH < 8.3

0.1.79%*10%:026™(Temp-20)+0.41*(pH-7.8)

10:9

(pH=7.5)

Trout
pH = 8.3

0, 179> 100265 (Temp=20)+0.20)

2.5

(pH=8.5)

Nen-Treuit
SUmmer
pH < 8.3

0.2071*1.00:0267(Temp-20)+0.41*(pH-7.8)

122

(pH=7.5)

Noen-Treut
SUummer
PH = 8.3

0.20 1*100.026*(Temp—20) + 0.20)

2.9

(pH=8.5)




Eederal/State Acute Criteria Comparnsens

Agency

Class

Criteria

VValue at
pH=7.5,
Temp=20

INJ

(Un-ionized)

Non-Tireut
Winter
pPH < 8.3

0.232*1 0 (©:026*(Temp:20) + 0.41*(pH:
7.8))

14.1

(pH=7.5)

NonR-Tireut
Winter
pH = 8.3

1), 2ol ) G2 Tamip20) i Uik
7.8))

3.3

(pH=8.5)

PA

(Total)

All

(Un-ienized-NHz * logr? (pKt —
pH) + 1

9.9

(pH=7.5)

Y

(un-ionized)

Class D
only.

Tables relating standard to pH &
temperature; Class Dronly

0.18

(PH=7.5)
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Eederal/State Chrenic Criteria Comparsens

Agency.

Class

Criteria

VValue at
Temp:20

U.S. EPA

Eishr Eardy
Life Stages
Present

CCC =0.0577/1+ 10%7-°%5P)
1 2 A87/1+10 (PH-7:688) =
Min(2,85, 1_45*100.028(25-1')

4.3
(pH=7.5)

Eishr Early
Life Stages
Albsent

CCC =0.0577/1+ 10!"-°°5P™

+ 2.487/1+10 (PH-7-688) =
1.45*1@R82R 2o ExT.2)

8.0
(pH=7.5)

Eishr Early
Life’ Stages
Present

CCC =0.0577/1+ 10'7-688-PH)
+ 2 487/1+10 (PH-7.688) x
I\/Iin(2.85, 1_45*100.028(25_T)

4.3

Eishi Early.
Life Stages
Absent

CCC =0.0577/1+ 10.7-688-pH)

+ 2 A87/1+10 (PH-7-688) =
1.45%*1Q0-028(25-MAX(T. 7))




=ederal/State Chronic Criterna Comparisons

Agency | Class Criteria Value at
Temp=20

NJ Trout 0.046* 1.0°-026%(Tlemp-20)+0.41*(pH-7.8) 28
(un-ionized) | pH < 8.3 : (pH=7.5)

Trout 0.04/6%100:026*(Temp-20)+0.20) 0.7
pH = 8.3 (pH=8.5)

Nen-Trout 0.05 4*100.026*(Temp—20)+0.41*(|OH-7-8) 3.3
Summer ; (s

pH < 8.3
Non-Trout 0.054*102.026*(Tlermp-20) + 0.20) 2.9

SUmmer ' (PH=8.5)
pH = 8.3

NON=TFOUL | o 5= 31 10:026(Temp-20) + 0.41*(pH- O.7

Winter 7.8) (PH=7.5)
pH < 8.3




Eederal/State Chrenic Criteria Comparsens

I i Value at
Agency | Class Criteria iy S

NJ N N(?n-Trout 0.060% 1020267 (Temp-20) + 0.41%(pH- 0.9
(un-ionized) | WWinter 7.8) (pH=8.5)
pH = 8.3
PA Al (un-ionized-NHzy * log™ (pKt — 14
(Total) pH) + 1 (pH=7.5)
NY Tirout & rables relating standard to pH 0.019

(un-ionized) | Trout & temperature (pH=7.5)
Spawning,

Classes A-C
Non=Trout, (Trables: relating standard topH | 0.026

Classes A-C| & temperature (pH=7.5)
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Ammonia Criteria Issues

Need uniierm critera for shared Waters,

= Significant differences between state criterna In
Shiared Waters:

= Diffierng critera hampers cumulative
assessment el multiple: discharges.

Eorm off the: Criteria

o EPA, DE and PA recommend total ammonia.
« NJ and NY recommend! un-ionized ammonia.




Ammonia Criteria Issues

EGI CArenic critena;, hew would: the: early,
iferstage crtera e Implementeaiis this
epPuIeN IS selected? By season, Specified
PEered of time?

Application: of Crtena:
= pH data e value to e Used:
s Jlemperature: data or value te e used.

s Duration’ of Crteria:
1 heur versus 3 hour for acuteé criteria
4 days versus 30 days fer chroenic criteria

= Design flows




Recommendations

Acute Critera:

s Adopt EPA recemmendedl criteria formulas for
total'ammonias

= Jlhaese criteria are similar to NJ at piH>7.0, bui

much less; pretective than PA.
» Criteria are related! to pH, but not to temperature.

= Salmonids; present criteria woeuld apply: only. te
zZone 1A'wWhere maintenance and propagation: of
treuUt are a designated use.

= Salmoenids alksent criteria would apply in: Zenes
1B through 1E, 2 through 6.




Recommendations

Chronic Criteria:

s Adoept EPA recemmendedl critera fermulas for
total ammonia.

s [lhese! criteria are similar to the other states at
PH=>8.5. Lessirestrictive tham NJ at piH>6.5,
andiless restrictive than PA at piH>6.0.

» Critera are related 1o hoth pH and temperature:.

= Criteria are not related to the' presence. of
Salmoenids, but are related te the' presence: of
early life stages.




Recommendations

Chroenic Critera (cont.):

s Both crtera fermulasiwoeuld apply: in' Zenes 1A
through 1E, 2, part off Zene's, and 6.

= Criterion fier early lifier stages ansent Would apply.

N Zones 3, 4, and UPpEer Zone: 5.

= Options for selecting| cliterieon fermula based 6n
presence off early life stages:

Adept formulas andl implement 6n a Site-Specific
asis (allews; for seasonal crteria).

SPECIiy peried When eachi criterion formula weuld
apply (e.g., March thru Octolber period: for early: life
stage present criterion)




Recommendations

Application: of Standards:

s Puration — Eollow: EPA recommendations: and
tise 1. heur fer acute critera anadl S0r days) for
CAreRIC chitera. TS recommeneatieniIs mere
stiingent than NJ, less stringent than PA thai

applies CrHternon’ as a maximum, ana the same
as DE and NY2.

= pH and temperature Vallues — options are:

Ultiize site-specific data typically fren avtomatic
monitors: (fier all or specified Zones).

Specity a median pH value of 7.1 (Section 4.20.5A3.)
and background temperature specified In Section
4.30.6C.1. for Zones 2, 3 and 4.




Recommendations

Application: of Standards:

* pPiH and temperature: Values — optiens are:

Speciiy median; pH values for Existing Water Quality.
(EW@) at Interstate: Control Poimis (1CRPs) in Special
Protection \Waters: in Zenes 1A-1E [Section
3.10.3A.2.9.3)].

= [Designi Flows:

Acute Criteria — 2500 cfs at Trenton and 7Q10 for
other tributarnes,

Chronic Criteria — 3003 flow: at beth Trenton and for
other tributaries.




Marine Criteria for Ammonia

Only: three of the five: signatery, parties have
water guality crteria for Un-lonized ammoenia.
PAand DE dernet have: chtera.

EPA andNY have: the same crteria. NJ's; criteria
are semewnat Iewer.

Jotallammonia; critera vary depending on the
pH;, temperature and salinity. ULS. EPA (1989)
prevides; conversion takles.  lotal amnienia
criteria are lower at higher salinities.




EFederal/State Marine Criteria
Comparisens

AgeEncy.

Class

Acute

Chronic

U.S. EPA

(Un-1enized)

0.233

0.035

D)=

NJ

(Un-1onized)

SE

SC

PA

INFY,

(Un-i1onized)

SA, SB, SC, I, SD

SA, SB, SC, |




Recommendations

Determine the: basis; for ther differences
petween NJ's and natienall criteria.

Continue discussion off appropriate: crtena
at the next meeting ofi the sulkcommittee.




